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Abstrakt
Water is one of the most important sources of life that cannot be replaced by other matter, so without water
no form of living on our planet can be thought of. Worldwide demand for potable water rises by 4%, which
challenges not only quantity but also quality. Depending on the origin, natural waters have different
characteristics.
In addition to meeting the needs in many vital processes, biological and physiological needs of the
organism, water is an essential substance for the development of industry. There are almost no industries
that for one reason or another do not use water. Water is also of great importance in the household, so
population growth and living standards require increasing human needs for water. On the other hand even
though the amount of water in the soil is the same, it is increasingly polluted by different pollutants.
The purpose of this paper and study was the research of drinking water in Lake Batllava in the Municipality
of Podujeva. During this work, the physico-chemical parameters, total organic carbon (KOT) and heavy
metals in the lake were determined. All samples were taken in medium depth ventilation system for drinking
water supply. A total of 6 samples were taken.
The research was conducted in the area of Podujeva, respectively in the village Orllan where Lake Batllava
is located.
The general methods for used water analysis are:
- Water sampling and conservation method;
- Titrimetric and colorimetric methods of analysis;
- Analytical methods of determining parameters;
- Spectrophotometric and photometric methods;
- Atomic absorption spectrophotometry method (SAA)
The research was conducted in two seasons, the winter season (2019/2020) and the summer season (2020).
The aim of this paper is to research physico-chemical parameters, heavy metals, and total organic carbon
in drinking water. Comparison with the permissible parameters according to the Administrative Instruction
UA- No.16 / 2012 on the quality of water for human consumption, as well as by the World Health
Organization (WHO) Guidelines (WBO, 1997).
So the results obtained from this research on this lake will serve as a recommendation to consumers that
this water meets the conditions.
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Presentation
Water is the main factor for the existence of life on our planet. Water is an essential substance necessary
for the existence of the living world on Earth. Water based on its electrical properties and molecular
composition is especially suitable for the digestion of many substances. In fact, most minerals are soluble
in water, as are a number of gases and organic matter. In addition to being very important for meeting the
needs in many life processes, biological and physiological needs of the organism, water is an essential
substance for the development of industry. There are almost no industries that for one reason or another do
not use water. Water is also very important in households.
Water is considered the most important inorganic component of the human body. About 70% of body
weight is made up of water where this value gradually decreases with age. The increase of population and
standard of living has dictated the increase of human needs for water and on the other hand, although the
amount of water on earth is the same, it is increasingly polluted by various pollutants. Man can easily water
utilizes it from the ground at different depths and from surface springs (rivers and lakes).
It is estimated that humanity's demand for water on our planet at the moment, includes 10% of the amount
of water in the hydrological cycle. Water is not spread in all parts of our continent equally, in some parts it
is in abundance while in some there is a great lack of water. The amount of water in which man can use it
directly is limited and is not sufficient to meet the demands of humanity. Drinking water supply means the
supply of the population with healthy, safe and sufficient water, which is used for beverages and other
household needs in the food industry in public facilities - schools and preschools.
Batllava Reservoir Lake is located in the northwestern part of Kosovo - Podujeva municipality in the village
of Orllan, is about 48 (m) deep. The length of the lake is 6 (km), the width is 700 (m). The altitude is 640
(m). Batllava accumulation lake has an area of 3.07 (km2) with an average flow of 1.06 (m3 / sec), the
maximum volume level of the Lake is V = 38.00 million (m3) water. The purpose of this spring was planned
to send drinking water to the city of Prishtina and Podujeva. The quality of chemically raw water is very
good. Below we are giving some notes on the accumulation of the Batllava Lake basin. On both sides of
the lake flow several rivers and they:
The rivers that flow from the right side are:
- Nosovc River and
- Turiqica River,
Courses on the left side of the lake flow:
- Kalatice River,
- Brahinas,
- Krusevac,
- Ballaban
and
- Sevarinas
The collecting area of water is 2.25 (km2).
-

The average rainfall is 660 (mm / m2).
The average water for use is 1.06 (m3),
The accumulation territory of Batllava is mainly forested,

At the bottom of the Lake is built a dam which serves as a plant for water extraction. Water from the dam
through pipes is sent to the water dump "Batllava" which is located in the village Shajkovc.
The processes carried out in this water landfill in Batllava are:
Ventilation, Prechlorination, Flocculation - Coagulation, Filtration, pH Adjustment and Chlorination.

Practical work and methods
This is water that has been discharged into rivers, lakes and artificial reservoirs and is mostly primarily
polluted. Depending on the environment, this water also has different concentrations of inorganic
substances dissolved in the suspension, living organisms, especially microorganisms, so it looks clean or
turbid. The water temperature is also variable (depending on the annual period), which is also
hygienically appropriate. As a result of the presence of these compounds may appear unpleasant taste,
odor and color of water.
For the collection and treatment of lake water samples was acted according to the standards for water
sampling of the Water Center which are defined by Administrative Instruction AI- No.16 / 2012 On the
quality of water for human consumption, approved by the Government of Kosovo in December 2012, and
the sampling procedure according to ISO 5667-5: 2006 in accordance with ISO 17025 and Guidelines from
the World Health Organization, WHO (WHO, 1997).
The experimental work performed consisted in determining the parameters of physico-chemical analysis,
KOT and heavy metals, in samples taken at the Batllava Accumulation Lake. The results of water
monitoring are dependent on the way of sampling. The method of sampling is as important as the analysis,
so maximum care should be taken not to contaminate the sample during sampling and transport to the
laboratory, ie:
The first step - taking 3 samples from 1L where the water is taken in clean bottles which before
filling are rinsed two or three times with the same water that will be analyzed.
- Second step - After sampling, the bottle is closed with a cap, which indicates the place of sampling,
date, time, water and air temperature.
- Step Three - Sending samples to the laboratory for the determination of physico-chemical analyzes
and for the determination of heavy metals.
Water samples were taken at the average level of the artificial lake (aeration system) and that in time
periods: (October, November, December / 2019; January, February, March / 2020).
For each sample that was taken, the data are marked as: sample no. Date and time when it was taken.
- 1. Sample nr.1 – date 11. 10. 2019; time 10:40
- 2. Sample nr.2 – date 02. 11. 2019; time 10:30
- 3. Sample nr.3 – date 31. 12. 2019; time 10:00
- 4. Sample nr.4 – date 07. 01. 2020; time 10:30
- 5. Sample nr.5 – date 16. 02. 2020; time 10:50
- 6. Sample nr.6 – date 13. 03. 2020; time 12:00
Depending on the quality of natural water which is available and the required quality, different
technological processes for water treatment are applied.
The general methods for used water analysis are:
-

Water sampling and conservation method;
Titrimetric and colorimetric methods of analysis;
Analytical methods of determining parameters;
Spectrophotometric and photometric methods;
Atomic absorption spectrophotometry method (SAA);

Containers and sampling equipment should be cleaned each time with distilled water after use.
Place the samples in a digester, temperature (100 - 160) OC and last from (18 - 20) min, then cool to room
temperature, (30 - 40) OC, place in a normal container through the funnel and level with distilled water ( to
the line).
After leveling the samples are ready for recording at the Atomic Absorber, we first adjust the procest in the
program (PC) for 6 elements: Cu, Hg, Ar, Ca, Pb and Zn.

Presentation of results in tabular form of analyzed water
Vlera
1
Parametrat
Standardet Njësia
ISO
9297:1989
5-250
18,43
Kloruret
mg/l
ISO 7027:1999
1.0 NTU
NTU
0,00
Turbullira
ISO10523:2008
≥6.5 - ≤9.5
7,58
pH
-1
ISO27888:1985
μS/cm
2500
329
Përçueshmëria
ISO71505:1986 mg/l
0,50
0,026
NH4
ISO 6777:1984
0,50
0,0033
NO2
mg/l
ISO78902:1988
50
1,6
NO3
mg/l
EU 1484: 1997
≥5
3,917
KOT
EPA 6020A
2.0
0,0011
Bakri
mg/l
EPA 6020A
0,001
0,0011
Merkuri
mg/l
EPA 6020A
0,01
0,0052
Arseni
mg/l
EPA 6020A
1.0
6,5303
Kalcium
mg/l
EPA 6020A
0,01
0,00001
Plumb
mg/l
EPA 6020A
3.0
0.0131
Zinku
mg/l

2

3

4

5

6

16,3
0,00
7,34
325
0,026
0,0033
3,3
4,007
0,0012
0,00009
0,001
0,00
0,00005
0,0277

12,78
0,00
7,68
286
0,039
0,0066
4,6
5,023
0,0005
0,0004
0,0008
3,1514
0,00002
0,0136

10,63
0,00
7,52
377
0,026
0,0033
1,6
4,502
0,0006
0,0002
0,0004
4,2377
0,000012
0,098

28,36
0,00
7,11
232
0,039
0,0198
2,1
4,3
0,0013
0,0002
0,002
3,7412
0,0001
0,0029

70,9
0,00
7,16
247
0,039
0,0066
1,2
3,032
0,001
0,0002
0,0004
4,5569
0,000003
0,6522

DISCUSSION OF RESULTS
The discussion is done for the samples taken in Lake Batllava in the period October, November, December
2019 / January, February, March, / 2020, where all the results of the analysis of physico-chemical
parameters of KOT (total organic carbon) as well as metals are analyzed based on Administrative
Instruction No. 16/2012. Based on these data, a parameter monitoring table has been constructed that
expresses the average of the values for each sample for physico-chemical indicators, KOT and heavy
metals. Comparisons are made according to allowed norms and maximum acceptable values.
The results of the analysis are stored in (basic data) where they were worked in the NIPHK (National
Institute of Public Health of Kosovo), which were processed, interpreted and presented by dividing them
into physical parameters, chemical parameters, KOT (total organic carbon) and heavy metals.
The result of turbulence in water (ISO 7027: 1999 NTU) - Water turbidity is caused by the presence of
suspended solids, such as clay, sludge, dispersed organic matter and inorganic soluble colored compounds.
Turbidity is also important when choosing the technological process for the treatment of raw water.
According to the results, the water in Lake Batllava is without turbulence.
The result of chlorides in water (ISO 9297: 1989 mg / l) - According to the results analyzed from the water
samples of Lake Batllava, it is clear that the analyzed samples reach a maximum of 70.9. So based on the
analysis performed it is seen that this water does not contain excessive amounts of chlorides. In drinking
water, the salty taste derives from the presence of chlorides and depends on the general chemical
composition of the water.
The result of pH in water (ISO 10523: 2008) - Based on the results of the analyzed samples, it results that
the maximum values of these samples have reached sample number 3, which reaches the value up to 7.68.
Based on the presented results this water does not contain excessive amounts of pH value.
In natural water systems, the pH value is regulated by the balance between carbon dioxide and carbonates
that occur in water.
Conductivity result in water (ISO 27888: 1985 μS / cm-1) - From the obtained results of lake water samples
it results that this water does not exceed the values of electrical conductivity. Electrical conductivity
depends on the presence of ions in water, the overall concentration of these ions and the temperature at
which the measurement is made. Carriers of electrical conductivity of water are ions depending on the
amount of solid matter dissolved in water.

Result of ammonia in water (ISO 7150-5: 1986 mg / l) - It results that the analyzed samples do not exceed
the values of ammonia in the lake water. Ammonia is present in many surface and groundwater as a product
of the microbiological activity of water during the biological decomposition of organic nitrogen
compounds, so its presence in water is a good indicator of organic pollution.
Result of NO2 in water (ISO 6777: 1984 mg / l) - Based on the results obtained and presented there is no
exceedance of standards for the presence of nitrites in lake water.
Nitrites appear as products during the oxidation of ammonia to nitrates, as well as during the reduction of
nitrates. These reactions occur in wastewater treatment plants, water distribution systems and natural
waters. Nitrites are also derived from the mineral nitrite as well as from wastewater.
The result of NO3 in water (ISO 7890 mg / l) - Based on the results obtained and presented, it is noticed
that there is no excess of nitrates in this water. In samples 3, 6 we have higher values compared to other
samples but within the allowed norms.
This increase in nitrates in water comes from several sources: from the atmosphere, plant debris, nitrogen
fertilizers, wastewater and industrial wastewater.
Result KOT (total organic carbon) in water (EU-EN 1484: 1997 mg / l) - Based on the analysis and results
presented it is observed that sample no. 3 exceeds the reference values 5.023 (mg / l).
Total organic carbon (COT) in drinking water represents the total organic mass of dissolved and
undissolved carbon present in the water. Organic carbon in sample no. 3 has values outside the allowed
norms. The increase of the high value of TOK in the water is as a result of the presence of sewage in this
lake, from herbicides and insecticides in this lake used in the agricultural lands around the lake and as a
result of the microbiological decomposition of plant and animal organisms.
Arsenic Result (EPA 6020A mg / l) - Based on the results presented there is no excess of the presence of
arsenic in the lake water. In sample no. 1 and 3 the concentration of arsenic is more pronounced as a result
of the use of herbicides, insecticides, the presence of arsenic minerals zinc lead and cadmium.
Copper Score (EPA 6020Amg / l) - Based on the results presented the lake water does not contain excessive
amounts of copper. Based on the analysis, we have a slightly higher value of concentration in sample no. 6
analyzed in March, where the water level was lower and the concentration of copper was more pronounced.
Zinc Result (EPA 6020A mg / l) - Based on the results presented, the water does not contain any amount
of zinc outside the criteria. But it is more pronounced in sample no. 4 respectively in January.
Calcium Result (EPA 6020A mg / l) - Maximum values of the presence of calcium in the analyzed water
result within the norms. From the obtained results we can see the presence of calcium in this lake as a result
of the geological composition of the soil around the lake with limestone and calcium salts in the water.
Mercury Result (EPA 6020A mg / l) - The presence of mercury in the analyzed lake water does not exceed
the permissible values for consumption.
Lead Score (EPA 6020A mg / l) - The values obtained from the results of the lake water samples show that
it does not contain excessive amounts of lead.

CONCLUSIONS
Based on the research of water samples in Lake Batllava in the framework of this master thesis, the
following conclusions have been drawn:
- All samples analyzed in Lake Batllava except total organic carbon result within drinking water
standards.
- The increased value of the analyzed parameters is that of KOT (total organic carbon) 5.023.
- During the research of the paper regarding the presence of KOT in drinking water we came to the
conclusion that exceeding the allowed values can cause serious disorders in our body, especially
damage to the bladder, liver but can also be carcinogenic.

-

-

It is recommended that the water before use for drinking be treated by the respective company for
water treatment through these processes: Aeration, Prechlorination, Floculation, Coagulation,
Filtration, Adjustment of pH balance, Chlorination Process. (microbiological filters and UV
apparatus are preferred).
It is recommended that local residents dispose of waste only in designated places for waste
(container), make proper use of animal manure (stable), etc.
The use of herbicides, insecticides and pesticides, to be done properly in accordance with the
manufacturer's declaration.
Construction of wastewater discharge systems to be done in accordance with the regulatory and
urban plan so as not to pollute the environment and water.
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